Taking as model compound the amido-derivative 1 described in the literature from Duncia's group as a good AngII antagonist, we have synthesized a new series of compounds (2-7) in which the principal structural variations reside in the inversion of the amidic sequence between the two phenyl ring and/or in the type of heteroaromatic substituent linked to this portion. The new compounds synthesized were evaluated for their AT1 affinity through binding assays carried out on rat liver membranes using [
Introduction
The renin-angiotensin system (RAS) plays a fundamental role in the regulation of blood pressure, electrolyte balance, and endocrine functions related to cardiovascular disease. The RAS is a proteolytic cascade in which angiotensinogen released by the kidney is converted into the inactive decapeptide angiotensin I by renin. In turn, angiotensin I is cleft of the two terminal aminoacids by angiotensin-converting enzyme (ACE) to form the octapeptide angiotensin II (AngII). This peptide exerts many physiological effects 1 on blood pressure and electrolyte balance and it is directly involved in the contraction of the vascular smooth muscle and in aldosterone secretion. In addition to its well-known biological actions, it also influences renal, hepatic, endocrine and reproductive functions and has specific actions in the CNS. 2 Recent findings 3, 4 indicate the involvement of this peptide also in situations concerning tissue remodeling, such as cardiac hypertrophy and cancer. All these responses are mediated by two distinct subtypes of AngII receptors [type 1 (AT1) and type 2 (AT2)]. In particular, AT1 receptors mediate all of the known effects associated to AngII that constitutes the principal target of an effectiveness therapy against the cardiovascular pathology. The AngII effects may be reduced by inhibiting almost partially the enzyme responsible of biosynthesis of AngII or through the interaction with AT1 receptor. For these reasons, it became important to study the development of antagonists of AngII subtype 1 receptor (AT1 antagonists or sartans) viewed as a new class of antihypertensive used in the treatment of hypertension, 5 heart failure 6 and renal diseases. 7 The first non-peptide AT1 antagonist which represents the prototype of the sartans was losartan. The major active metabolite of losartan, EXP3174, generated by the oxidation of the 5-hydroxymethyl group on the imidazole ring, is 10-40 times more potent than losartan itself and is therefore responsible for the majority of its pharmacological activity. To date, many orally available sartans have been developed and are used in the treatment of both hypertension and damage associated with diseases like atherosclerosis and diabetes. In particular, the good properties of new non peptide AngII antagonists, such as losartan, have stimulated the design of many different congeners. All these drugs contain some common structural features represented by a biphenyl fragment bearing an acidic moiety (i.e.: tetrazole, carboxylic-or sulphonamidocarboxyl-group), linked to a heteroaromatic or acyclic system by means of a methylene group. Almost all of the chemical manipulations within the fundamental skeleton of sartans, concerned the substitution of the imidazole ring of losartan with several variously substituted heteroaromatic groups or acyclic structures. 8 The Duncia group reported a series of compounds, 9 in which, as in the derivative 1, the tetrazolyl-substituted biphenyl portion is replaced by a carboxy-substituted benzamido phenyl moiety. Some of the synthesized compounds showed a potent AngII antagonist activity. On this basis, taking as a molecular model the compound 1, we have brought some chemical manipulations to evaluate their effects on the AT1 antagonism in the class of the benzamidophenyl sartans. (figure 2) The first modification that we carried out, concerned the reversion of the amide bond of the model compound (1) to obtain derivatives 2a, 3a in which the methoxymethyl group linked to the 5 position of imidazole (1) is replaced by the hydroxymethyl moiety of losartan (2a), or by the carboxylic function of the active metabolite of losartan (EXP-3174) (3a), respectively. In addition, in order to obtain further information about the steric requisites necessary for a good interaction with AT1 receptor, we have also synthesized the isomers 2b,c and 3b,c in which the carboxylic function of the benzoic portion is in the meta (2b, 3b) and para position (2c, 3c).
Compounds 4a-c were successively synthesized in order to evaluate the effect of the replacement of the structurally complex imidazole portion of 2a-c and 3a-c, also present in losartan and in its metabolite EXP3174, with another heterocyclic system such as the pyrazole substituted in 3 position with an electron-withdrawing group (trifluoromethyl) hypothesizing that this substituent may favour the interaction with the AT1 receptor. The 5'-hydroxymethylimidazole derivatives 2a-c and 5a-c and their analogues carboxylic acids (3a-c and 6a-c) were synthesized according to the procedure reported in Scheme 1. The reaction of the appropriate (amino)benzoic acid 8a-c with SOCl 2 and EtOH afforded the ethylic esters 9a-c which were subsequently N-alkylated with 4-(chloromethyl)-benzoylchloride (10) or 3-(chloromethyl)benzoylchloride (11) in the presence of a catalytic amount of NEt 3 to give the carboxamido-derivatives 12a-c and 13a-c, respectively.
Compounds 15a-c, 16a-c were obtained by a condensation reaction of chloromethylderivatives (12a-c, 13a-c) and the 2-butyl-4-chloro-5-imidazolecarboxaldehyde (14) , in the presence of DMAC and K 2 CO 3 .
The intermediates 15a-c and 16a-c were then submitted to reduction with NaBH 4 in MeOH to afford the 5-hydroxymethyl-derivatives 17a-c and 18a-c or to an oxidation with NaClO 2 and a buffer solution of NaH 2 PO 4 (pH = 4.3) to obtain derivatives 19a-c, 20a-c.
The esters 17-20 were refluxed with an aqueous solution of KOH 50% to give the corresponding acids 2,3,5,6. 
Results and Discussion
Compounds 2-7 have been tested for their AT1 affinity through a binding assay carried out on rat liver membrane using [ 125 I]Sar 1 ,Ile 8 -angiotensina II as radioligand.
In the same tests were also evaluated the AT1 affinities of the ester intermediates (17a,b,c20a,b,c, 22a-c and 23a-c). All synthesized compounds were not active towards AT1 receptor; in particular, only the acid derivatives 5a and 4b,c showed a modest affinity with percentage inhibition values close to 40% at 10 µM. As concerns the esters intermediates only compound 19c showed a percentage inhibition value of 50%.
These results seem to indicate that the simple reversion of the amido-function of modelcompound 1 induced a dramatic loss of affinity towards the AT1 receptor, independently from other molecular variables such as the nature of the substituents on the imidazole nucleus, the position of the amidic junction between the two phenyl rings or the acidic moiety on the benzoic system, or the different type of heterocyclic system (imidazole or pyrazole).
This negative result may be attributed to different molecular geometries of the new compounds with respect to that of model compound 1, because of the reversion of the amidofunction. This simple chemical manipulation may be hindering an optimal fit of the new compounds with the receptor site.
A docking study was carried out in order to explain the experimentally observed low AT1 affinity. For this purpose a previously developed model of the AT1 receptor was used.
11 Figure   3A shows the docking of compound 1 into the AT1 receptor model, the carboxy-substituted benzamido phenyl moiety of 1 was positioned between TM3, TM6 and TM7, in a lipophilic cavity principally delimited by V3.32(108), V179, W6.48(253), H6.51(256), I7.39(288) and Y7.43(292). The carboxylic function forming an intramolecular H-bond with the nitrogen of the amido group (forming a pseudo-seven member heterocycle), it was directed towards the extracellular side of the receptor, and interacted with T175 and Y184, which are two residues of the second extracellular loop (EL2) and with H6.51(256). As regards the 2'-butyl substituent, it was directed towards TM4, and interacted in a secondary lipophilic pocket created by S3.33 (109) 12 supporting our binding hypothesis.
The reversion of the amido-function of compound 1 induced the loss of affinity towards AT1 receptor. Figure 3B shows the docking of compound 5a: the inversion of the amido-function determined the formation of a six member pseudocycle and an overturning of the disposition of the carboxylic group, directed towards the intracellular side of the receptor. This binding disposition determined the loss of the electrostatic interactions of the carboxylic group with T175, Y184 and H6.51(256), thus explaining its lower affinity. 
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(273 mg, 0.60 mmol, yield 79 %): General procedure for the preparation of compounds 9a-c Thionyl chloride (1.60 mL, 22.00 mmol) was added dropwise to a solution of the opportune aminobenzoic acid 8a-c (2.00 g; 15.00 mmol) in EtOH absolute (23 mL), cooled at 0 °C. The resulting mixture was refluxed for 48h, then the solvent was evaporated and the aqueous phase was extracted with AcOEt. The organic phase was washed with aqueous KOH, dried over NaSO 4 and the solvent evaporated to give 9a-c. Ethyl 2-aminobenzoate (9a). (1.61 g, 9.75 mmol, yield 65 %) from 8a: 1 General procedure for the preparation of compounds 12a-c and 13a-c A solution of the opportune amine 9a-c (0.45 g; 2.51 mmol) and triethylamine (1 mL) in CH 2 Cl 2 (5 mL) was added dropwise to a solution of 4-(chloromethyl)benzoyl chloride 10 (or of 3-(chloromethyl)benzoylchloride 11) (0.47 g; 2.51 mmol) in CH 2 Cl 2 (3 ml). The reaction mixture was stirred at room temperature for 20h, and then washed with 1N HCl and 1N NaOH. The solvent was dried and evaporated to give the amide 12a-c, 13a-c. 
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